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Description 

APPARATUS AND METHOD FOR TRACKING THE 
POSITION OF A PERSON/OBJECT USING A MOBILE 
COMMUNICATION NETWORK 
Technical Field 

[1] The present invention generaly relates to an apparatus and method for tracking the 

position of a person/object using a Code Division Miitiple Access (CDMA) 
techndogy, and more particularly to an apparatus and method for tracking the position 
of the person/object using a mobile communication network. 
Background Art 

[2] As is wel known, a mobile communication system comprises: mobile com- 

munication terminals that can be carried by users; base station transmission systems 
(BTSs) established in individual regions; a plurdity of base station aontrders (BSCs) 
for contrcfing the BTSs; and a mobile switching center (MSC) for performing various 
switching operations in connection with the plurality of BSCs. This mobile com- 
munication network has been already established al over the nation. Therefore, the 
user can engage in wireless telephone cals if he or she moves into an area where a 
wire telephone network is not established. 

[3] As a resiit of constant improvement in the mobile communication service, there 

have been devebped various services such as wireless telephone cals, short message 
switching services using a short message service (SMS), internet information 
providing services, and position tracking services for tracking the position of a mobile 
communication terminal and warning a guardian of the user's emergency, etc. 

[4] Thus, the user carrying the mobile communication terminal can rapicly inform the 

guardian, a hospital staff, or an emergency center such as 91 1 of an urgent situation 
through various mobile communication services even when he does not have access to 
any wire telephone. 

[5] Korean UtiEty Model Registration No. 0164185, Korean Laid-open Patent 

Publication No. 2002-0004534, and Korean Laid-open Patent Publication No. 

2003-0022613 disclose certain conventional position tracking apparatuses that use the 

mobile communication network. 
[6] More specified^, the mobile communication terminal according to Korean Utffity 

Model Registration No. 0164185 comprises: a smal signal transmission device for pe- 



WO 2005/032176 



PCT/KR2004/002466 



2 

riodicaly transmitting a CDMA signal to the mobile communication network, and (2) 
a mobile communication means for detecting position information and emergency cal 
information by receiving the signal. 
[7] However, the mobile communication termini according to Korean Utility Model 

Registration No. 0164185 is problematic in that the user cannot cope with the 
emergency through the above-described mobile communication terminal if he or she is 
unable to operate the terminal (e.g., a baby, a pet and a troubled cU man cannot 
perform the complex operation of the conventional mobile communication terminal). 
As such, nobody around the user wodd know the emergency situation of the user if the 
user does not operate his or her terminal. Further, it is not possible to acquire accurate 
position information of the user since the position information can be extracted only by 
each of the BTSs. 

[8] Moreover, Korean Laid-open Patent Publication No. 2002-0004534 discloses a 

method for providing the current position information of the object to the users. It 
further disdbses a recording medium for recording the position information. The 
Korean Laid-open Patent PuMcation No. 2003-0022613 teaches a method for 
providing the position information to the user by using a Global Positioning System 
(GPS) through the Internet, and preventing a child from being lost by notifying his or 
her guardian that the child departed from the guardian's protected area. 

[91 However, the mobile communication terminal according to Korean Laid-open 

Patent Publcation No. 2002-0004534 and Ifcrean Laid-open Patent Publication No. 
2003-0022613 has problems in that when an emergency situation (e.g., missing, ilness 
of user or theft of object with the terminal) occurs, there is no way to inform the people 
around the terminal about these emergencies. It is not suitable for protecting a baby, a 
pet or others unable to perform the complex operation of the terminal because it is 
difficdt to find their accurate positions. An additional wireless communication system 
is required to provide the position information service. This causes significant costs to 
be incurred for the additional functions and/or modifications. 

[10] In parti aJar, the mobile communication terminal according to Korean Utility 

Model Registration No. 0164185, Korean Laid-open Patent Publcation No. 
2002-0004534, and forean Laid-open Patent PubEcation No. 2003-0022613 has 
problems in that there is an increase in power consumption for registration in case 
frequent position registrations are needed (e.g., in case of high speed movement). This 
is because a signal is periodicity (i.e., unconditional) transmitted to perform the 
position registration of the termini to the mobile communication network. 
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Furthermore, al the terminals disclosed in the above-described publications are 
deficient in that additional devices, such as keypad and screen display, must be 
provided and hence power consumption increases for the position registrations. Thus, 
it is not possible to downsize the battery and the terminal. 
Disclosure of Invention 
Technical Problem 

[11] Thus, the present invention is provided in order to sdve the problems described 

above. The purpose of the invention is to provide an apparatus and method for tracking 
the position of a person/object using the mobile communication network to rapidy and 
accurately inform the guardian through a simple operation of pressing a button when a 
child carrying the terminal is in an emergency. 

[12] One purpose of the invention is to provide an apparatus and method for tracking 

the position of a person/object by using the mobile communication network to audibly 
project out an emergency alarm to people around the terminal under the guardia's 
control from a remote position when a baby, a pet or an cid man is in an emergency 
condition. 

[13] Another purpose of the invention is to provide an apparatus and method for 

tracking the position of a person/object using the mobile communication network 
while minimizing the power consumption of the terminal by performing the position 
registration using a short message service in case of transmitting information between 
the terminal and the mobile communication network. Further, the purpose of the 
invention is to provide an improved method of registering the position of the terminal 
in consideration of both the distance and time. 

[14] Yet another purpose of the invention is to provide an apparatus and method for 

tracking the position of a person/object using the mobile communication network 
while downsizing the terminal by eliminating the keypad and screen display. This 
alows the user to conveniently carry the terminal and further reduces the price of the 
terminal. 

[15] Snl yet another purpose of the invention is to provide an apparatus and method for 

tracking the position of a person/object using the mobile communication network to 
manage the sudden sickness of the user or an urgent crime circumstance by rapidy 
providing a Radio Frequency Identification (RFTD) within the terminal and providing 
certain information, such as personal information and cfrnical history of the user. 
Technical Solution 
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[16] In order to achieve the above objects/purposes, there is provided an apparatus for 

tracking the position of a person/object by using a mobile communication network 
comprising a pturaity of terminals, a base station, a control station, a switching center, 
a Home Location Register (HLRX a Short Message Service (SMS) server and a 
position information management server. The apparatus comprises: a CDMA wireless 
transmission and reception element for performing basic CDMA wireless 
transmissions and receptions in the mobile communication network; a position in- 
formation extracting element for receiving position information from a GPS satelite 
and outputting the position information; an emergency cai button for outputting an 
emergency cal selection signal when a user performs a RJSH action in case of an 
emergency; a memory for storing an emergency message and an external notification 
audio data; a Radio Frequency Identification (RFTD) processing element for providing 
personal information; and a aontroler. 

[17] The aontrcler performs the fdbwing actions: producing a current position by 

using the position information extracting element upon receiving a position in- 
formation cal instruction and transmitting the position information to the position in- 
formation management server; reading the external notification audio data stored in the 
memory upon receiving an external notification instruction from the position in- 
formation management server through a short message service and outputting the 
same; reading an emergency message stored in the memory when the emergency csk 
selection signal has been inputted from the emergency cal button and transmitting the 
same together with the current position information of the user to the position in- 
formation management server through the short message service; and performing 
position registration in the HLR by determining position registration using an 
embedded distance/time standard timer, and a speaker for receiving the external no- 
tification audio data including the current emergency of the user and its measures from 
the oontrder and audibly projecting out the same. 

[18] Further, there is provided a method for tracking the position of a person/object by 

using a mobile communication network comprising a plurality of terminals, a base 
station, a oontrd station, a switching center, a HLR, a SMS server and a position in- 
formation management server. The method comprises: a step (100) for the terminal to 
perform position registration and authentication process to the HLR via the mobile 
communication network in case it is powered on; a step (200) for the terminal to have 
a time and distance standard timer initialized, to produce current position, and to be 
converted into sleep mode; a step (30Q) for the terminal to determine whether an in- 



WO 2005/032176 



PCT/KR2004/002466 



5 

struction is input from a position information management server or a user; a step 
(40Q) for the terminal to determine whether position registration is performed by using 
a time and distance standard position registration/determination method for bwering 
power consumption in case the instruction is not input from the position information 
management server or the user at step 300, and to perform position registration to the 
HLR in case it is determined to be performed; a step (500) for the terminal to be 
converted into active mode in case the instruction is input from the position in- 
formation management server or the user at step 300, and to determine what is the in- 
struction; and a step (600) for the terminal to notify the position information 
management server of current position information via the SMS in case the instruction 
is a request for position information received from the position information 
management server, then to proceed to step 200, and to be converted into sleep mode. 

[19] Further, there is provided an apparatus for tracking the position of a person/object 

by using a mobile communication network comprising a plurality of terminals, a base 
station, a control station, a switching center, a HLR, a SMS server and a position in- 
formation management server. The apparatus comprises: a position information 
processing means for managing position information of a plurality of terminals 100 to 
transmit a request for position information to corresponding terminal via the SMS 
upon reception of a request for the user's position information from the protector, and 
decoding encrypted position information received via the SMS for the protector's 
reading; and a notification processing means for transmitting a notification request to 
corresponding terminal via the SMS upon reception of the protector's request. 

[20] Further, there is provided a method for tracking the position of a person/object by 

using a mobile communication network comprising a plurality of terminals, a base 
station, a control station, a switching center, a HLR, a SMS server and a position in- 
formation management server. The method comprises: a step (1001) for the position 
information management server to determine what is an instruction upon reception of 
the instruction form a protector; a step (1002) for the position information management 
server to transmit a request for position information to corresponding terminal via the 
SMS upon reception of a request for emergency notification from the protector at step 
1001 ; and a step (1003) for the position information management server to transmit a 
request for position information to corresponding termind via the SMS upon reception 
of a request for position information of corresponding terminal from the protector at 
step 1001, and then to decode encrypted position information received via the SMS for 
the protector's reading. 
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Brief Description of the Drawings 

[21] Fig. 1 is a view showing the configuration of a mobile communication network 

comprising an apparatus for tracking the position of the person/object using the mobile 
communication network in accordance with an embodiment of the present invention. 

[22] Fig. 2 is a functional bbck diagram showing the detailed configuration of the 

terminal in the mobile communication network as shown in Fig. 1 

[23] Fig. 3 is a functional bbck diagram showing the detailed configuration of the 

position information management server in the mobile communication network as 
shown in Fig. 1 

[24] Fig. 4 is a flow chart that ilustrates a processing step of the terminal in a method of 

tracking the position of the person/object using the mobile communication network in 

accordance with an embodiment of the present invention. 
[25] Fig. 5 is a flow chart that ilustrates a processing step during a power-off in the 

processing step of the terminal as shown in Fig. 4. 
[26] Fig. 6 is a flow chart that ilustrates a detailed processing step of step 400 in the 

processing step of the terminal as shown in Fig. 4. 
[27] Fig. 7 is a flow chart that ilustrates a processing step in the position information 

management server in a method of tracking the position of the person/object using the 

mobile communication network in accordance with an embodiment of the present 

invention. 

Best Mode for Carrying Out the Invention 

[28] Hereinafter, an apparatus and method for traddng the position of a person/objection 

by using a mobile communication network according to one preferred embodiment of 
the present invention wil be explained in detail. 

[29] Fig. 1 is a view showing the configuration of a mobile communication network 

comprising an apparatus for tracking the position of the person/object using the mobile 
communication network in accordance with an embodiment of the present invention. 
The apparatus for traddng the position of a person/objection by using a mobile com- 
munication network according to one preferred embodiment of the present invention 
comprises: a plurality of terminals 100; and a mobile communication network 200 
inciiding base station 201, contrd station 202, switching center 203, Home Location 
Register (HLR) 204, Short Message Service (SMS) server 205, etc.; and position in- 
formation management server 300. The mobile communication network 200 is in 
charge of registering and authorizing a location between a plurality of terminals 100 
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[30] As shown in Fig. 2, a plurality of terminds 100 comprises CDMA wireless 

transmitting/receiving portion 101, position information extracting portion 102, alarm 

button 103, memory 104, RFED processing portion 105, contrder 106 and speaker 

107. It is better to manufacture Terminal 100 as a handheld device (e.g., a watch or a 

necklace) because it can be downsized. 
[31] CDMA wireless transmitting/receiving portion 101 instded in termind 100 is 

control ed to perform CDMA wireless communication in mobile communication 

network 200 by contrder 106. 
[32] Position information extracting portion 102 instated in terminal 100 receives a 

phirdity of Gbbal Positioning System (GPS) data related to position tracking from 

GPS sateltes 1, and outputs the data to contrder 106. 
[33] Alarm button 103 instaled in terminal 100 is for outputting an emergency cal 

selection signal in case a user of terminal 100 pushes alarm button 103 in an 

emergency. 

[34] Memory 104 instaled in terminal 100 stores data for emergency, the user's current 

emergency, and voice data for audibly projecting out an emergency measure, wherein 
the data for emergency inckides messages for notifying an emergency and a telephone 
number of the user's protector. 

[35] RFTD processing portion 105 instaled in terminal provides the user's personal in- 

formation (e.g., cfinical history). Thus, an offitid of a hospital or a 91 1 crew can more 
easily obtain the user's personal information. 

[36] Contrder 106 instaled in terminal 100 cafculatcs a current position of the user by 

using position information extracting portion 102 upon reception of a short message 
requesting for position information from position information management server 300. 
It then transmits the cafciiated position information to position information 
management server 300. 

[37] Further, contrder 106 receives a request for warning an emergency from position 

information management server 300 via a SMS, and then reads voice data for 
emergency notification from memory 104 to audibly project out the voice data. 
Contrder 106 also takes charge of reading emergency messages from memory 104 
and transmitting the emergency messages to position information management server 
300 together with the terminal's current position information via a SMS. 

[38] Furthermore, contrder 106 has an embedded time and distance standard timer to 

register its position at HLR 204 by using a time and distance standard position reg- 
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istration/determination method for bwering power aonsumption. 

[39] Speaker 107 instated in terminal 100 receives from control er 106 voice data for 

emergency notification containing the user's current emergency and an emergency 
measure, and audibly projects the same out. 

[40] Position information management server 300 is connected with the protector having 

a certain terminal via a wire/wireless phone, an internet or other interfaces. It 
comprises position information processing means 301 and notification processing 
means 302 as shown in Fig. 3. 

[41] Position information processing means 301 instated in position information 

management server 300 manages position information of a plurality of terminals 100 
to transmit a request for position information to corresponding terminal 100 via a SMS 
upon reception of a request for the user's position information from the protector. In 
addition, position information processing means 301 decodes encrypted position in- 
formation received via a SMS for the protector's reading. 

[42] Notification processing means 302 instated in position information management 

server 300 transmits a notification request to corresponding terminal 100 via a SMS 
upon reception of the protector's request. 

[43] With reference to the accompanying drawings, there wit be explained a method for 

tracking the position of a person/object by using a mobile communication network 
according to the above preferred embodiment of the present invention. 

[44] First, with reference to Fig. 4, there wit be explained a processing step of the 

terminal in a method of tracking the position of the person/object using the mobile 
communication network in accordance with an embodiment of the present invention. 

[45] Contrder 106 of the terminal 100 performs position registration and au- 

thentication process to the HLR via the mobile communication network 200 in case it 
is powered on (S 100). 

[46] Then, the oontroler 106 initializes a time and distance standard timer disposed 

therein, produces current position, and is converted into sleep mode (S200). 

[47] Thereafter, the oontrcler 106 determines whether an instruction is input from a 

position information management server or a user (S30Q). 

[48] In case the instruction is not input from the position information management 

server or the user at step 300 (S300) (NO\ the contrder 106 determines whether 
position registration is performed by using a time and distance standard position reg- 
istration/determination method for bwering power aonsumption. It performs position 
registration to the HLR 204 in case it is determined to be performed (S40Q). 
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[49] With reference to Fig. 6, a processing step of position registration at the above step 

400 (S40Q) wil be explained. 

[50] First, the oontrder 106 determines whether an instruction for position registration 

is requested from the base station 201 (S401). 

[51] In case the instruction for position registration is requested from the base station 

201 at step 401 (S401) (YES), the oontrder 106 registers current position information 
to the HLR 204, and then proceeds to step 200 (S20Q) (S402). 

[52] On the other hand, in case the instruction for position registration is not requested 

from the base station 201 at step 401 (S401) (NO), the oontrder 106 determines 
whether the distance standard timer is finished (S403). 

[53] In case the distance standard timer is not finished at step 403 (S403) (NO\ the 

oontrder 106 proceeds to step 401 (S401). However, in case the timer is finished at 
step 403 (YESfc the oontrder 106 computes the current position and shifted distance 
from a starting point to a finishing point of the distance standard timer (S404). 

[54] Then, the oontrder 106 determines whether shifted distance from the starting 

point to the finishing point of the distance standard timer is more than a first critic^ 
value (S405). Here, the first critical value is set to be more than a distance standard 
position registration optimum parameter, which is used in a current mobile com- 
munication terminal. 

[55] In case shifted distance from the starting point to the finishing point of the distance 

standard timer is more than the first critical value at step 405 (S405) (YESX the 
oontrder 106 proceeds to step 402 (S402) and registers current position information. 
However, in case shifted distance is less than the first critical value (NOi the 
oontrder 106 determines whether the time standard timer is finished (S406). 

[56] In case the time standard timer is finished at step 406 (S406) (YES), the oontrder 

106 computes current position and shifted distance from the starting point to the 
finishing point of the time standard timer (S407). 

[57] Then, the oontrder 106 determines whether shifted distance from the starting 

point to the finishing point of the time standard timer is more than a second critical 
value (S40$. In case shifted distance is more than the second critical value (YES), the 
oontrder proceeds to step 402 (S409 and registers current position information. Here, 
the second critical value is set to be less than a time standard position registration 
optimum parameter, which is used in a current mobile communication termind. 

[58] Meanwhile, in case the time standard timer is not finished at step 406 (S406) (NO), 

the oontrder 106 has the distance standard timer initialized and then proceeds to step 
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401 (S401) (S409). 

[59] Further, in case shifted distance from the starting point to the finishing point of the 

time standard timer is less than the second critical value at the 408 step (S409 (NOX 
the oontrcler 106 has the time and distance standard timer initialized and then 
proceeds to step 401 (S401) (S410). 

[60] On the other hand, in case the instruction is input from the position information 

management server 300 or the user at step 300 (S300) (YES), the oontrcler 106 is 
converted into active mode and then determines what is the instruction (S500). 

[61] In case the instruction is a request for position information received from the 

position information management server 300 via the SMS at step 500 (S50(JX the 
oontrcler notifies the position information management server 300 of current position 
information via the SMS, then proceeds to step 200 (S20(R and is converted into sleep 
mode (S600D. 

[62] Meanwhile, in case the instruction is for emergency notification received from the 

position information management server 300 at step 500 (S50Q), the oontrcler 106 
reads voice data for emergency notification containing the user's current emergency 
and an emergency measure from the memory 104, and audibly projects out the same 
via the speaker 107 (S700). Here, the examples of voice data for emergency no- 
tification are as fdows. If an infant or a pet is lost, then a voice message "I am bst, 
cal the pcfice or 02-123-4567'is projected out. If an object is bst, then a voice 
message "please return it to an appropriate owner, the number is 02-123-4567* is 
projected out. These voice data can be repeated and are set so that a user can change 
them. 

[63] On the contrary, in case the instruction is for emergency cal input the user at step 

500 (S50Q), the oontrcler 106 reads emergency messages from the memory 104, and 
transmits the emergency messages to the position information management server 300 
together with current position information via the SMS (S80Q). 

[64] As shown in Fig. 5, in case the user tries to power off at any time during steps 100 

to 800 (S100~S80Gk the oontrcler 106 produces current position information, notifies 
the HLR 204 of current position information, and then finishes the process (S900). 

[65] With reference to Fig. 7, there wil be explained a processing step of position in- 

formation management server in a method of tracking the position of the person/object 
using the mobile communication network in accordance with an embodiment of the 
present invention. 

[66] First, the position information management server 300 determines what is an in- 
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sanction upon reception of the instruction from a protector (S1001). 

[67] The position information management server 300 transmits a request for position 

information to corresponding terminal via the SMS upon reception of a request for 
emergency notification from the protector (S1002). 

[68] On the other hand, the position information management server 300 transmits a 

request for position information to corresponding terminal via the SMS 205 upon 
reception of a request for position information of corresponding terminal 100 from the 
protector at step 1001 (S1001X and then decodes the encrypted position information 
received via the SMS for the protector's reading (S1003). 

[69] In the above, the present invention is explained in detail with reference to some 

particular embodiments. However, the invention is not necessarily limited to those em- 
bodiments, and ootid be varied within the scope thereof. 
Industrial Applicability 

[70] As explained above, by using an apparatus and method for tracking the position of 

the person/object using the mobile communication network, it becomes possible to 
rapidy and accurately inform the guardian of the emergency through a simple 
operation such as pressing a button when the ward carrying the terminal is in an 
emergency. It becomes further possible to output the emergency to people around the 
terminal by the voice under the guardian's oontrcfing at a distance when a subject, 
such as baby or a pet having no ability to operate the terminal, is in an emergency. 

[71] Additionaly, it becomes possible to minimize the power consumption of the 

terminal by performing the position registration using a short message service in case 
of transmitting information between the terminal and the mobile communication 
network, and adopting the improved method of registering the position of the terminal 
in consideration of both the distance and time. 

[72] Further, it becomes possible to downsize the size of the terminal by eliminating the 

keypad and screen display, thus aiowing the user to conveniently carry the termind 
while reducing the cost of the terminal. 

[73] Further, it becomes possible to rapidy manage a sudden sickness of the user or a 

urgent crime circumstance by providing a Radio Frequency Identification (RFID) 
within the terminal and providing information such as personal information and 
sickness history of the user. 



[74] 



